The methods of extraction, separation and analysis of alkaloids and indole glucosinolates (GLs) of Isatis tinctoria were reviewed. Different analytical approaches such as High-pressure Liquid Chromatography (HPLC), Liquid
Introduction
Isatis tinctoria is widely used as anti-inflammatory and dye medicinal plant in Europe and China. It has been used and cultivated in Europe and China since antiquity. Over the last decade, more than 65 compounds of Isatis tinctoria including glycosides, alkaloids (Wu et 
Alkaloids
Indigo is one of the oldest natural blue dye (Uzal et al, 2010) . Indole is a product of tryptophan catabolism by gut bacteria and is absorbed into the human body in substantial amounts (Gillam et al, 2000) . Indole is absorbed and metabolized within the liver to indican (indol-3-ylsulfate) (Fordtran et al, 1964; Levy 1995) . Indigo and indirubin have been found in human urine. Indigo and indirubin are structural isomers, which have physiological effects on liver microsomes in mice (Sugihara et al, 2004) . Tryptanthrin, is an indoloquinazoline alkaloid that strongly inhibits cycloxygenase-2 (COX-2) and 5-lipoxygenase (5-LOX) in cellular assays (Henning et 
Extraction and separation
Freshly harvested materials of Isatis indigotica were cut into small pieces of 2-3 cm length and immediately shock frozen with liquid nitrogen. Prior to extraction, the leaves were dried at 40 °C. Temperature, relative humidity and weight loss was monitored during the drying process. Constant weight was achieved after 3-4 days. The dried leaf samples were stored at room temperature for a few days in brown glass bottles in the dark. Immediately before extraction, dried leaf material was grounded. 1.0 g frozen and powdered samples was extracted by Pressurised Liquid Extraction (PLE) with an ASE 200 instrument (Liau et al, 2007 ). Bagci and Özçelik (2009) investigated fatty acid in the seeds of Isatis tinctoria using GC and HPLC.
Sample preparation of Mass Spectrometry
Standard solutions (0.1 mg/ml) of indigo, isoindigo, indirubin, isatin, indican, indoxyl acetate and 2-indolinone were prepared by dissolving 5 mg of each powder in 50 ml of DMSO. The solutions were filtered over a 0. Table 1 . Table 2 . Table 4 .
Indole glucosinolates (GLs)
Extraction and separation Table 6 present GLs extracts analysed by HPLC-PDA-MS and HPLC-TOF-MS. The parameters of LC/TOF/ MS methods for GLs are presented in Table   7 . Some minor constituents purified by semi-preparative HPLC were analyzed by off-line microprobe NMR spectroscopy. The analysis of GLs by NMR are presented in Table 8 . with at least two independent detection modes. The molecular formula can be derived in a second step of ESI-TOF-MS data.
But for some constituents, UV and MS cannot provide sufficient structure identification. After peak purification, NMR by semi-preparative HPLC can be used as a complementary method. Selected parameters of these analytical methods are summarized in this article. This review may be useful to guide the analysis of the extracts of Isatis tinctoria in the future.
